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(54) MANUFACTURE OF REACTIVE INJECTION FOAMED MOLDED PRODUCT 

(57)Abstract: 

PURPOSE: To manufacture a reactive injection foam molded 
product of uniform thickness and density of a skin layer and of 
good product quality by injecting a non- foamable reactive 
composition raw liquid onto the foam molded surface in a 
mold and performing the reactive curing when the foam 
molded surface of the foamable reactive composition raw 
liquid is in the semi-cured state. 

CONSTITUTION: A foamable reactive composition raw 
liquid formed by collision mixing and injecting respective raw 
materials of raw material tanks 1 0 and 20 by a mixing head 30 
is reacted and semi-cured in a molding die 40, and a foam 
molded body in the semi-cured state is formed by gas to be 
generated. When the above-said surface layer is in the semi- 
cured state, a non-foamable reactive composition raw liquid 
prepared by collison mixing respective raw materials in raw 
material tanks 50 and 60 by means of a mixing head 70 is 
injected onto the surface of the molded body in the molding 
die 40. Then the foam molded body in the semi-cured state is 
covered by the raw liquid and cooled starting from a section in 

contact with an inner wall face of the molding die 40, and a layer covered by a non-foamable reactive 
composition and the foam molded body in the semi-cured state are cured together integrally to form the 
foam molded body with a non-formable skin layer as a covering layer. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The manufacture approach of the reaction injection foaming article which is made to foam 
while injecting and carrying out reaction semi-hardening of the reactant constituent undiluted solution of 
fizz into the mold for shaping, and is characterized by injecting the reactant constituent undiluted 
solution of non-fizz into the front face of the foaming object in a mold, and carrying out reaction 
hardening when the surface layer of this foaming object is in a semi-hardening condition. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION ___ 

[Detailed Description of the Invention] 

[0001] , c . . 

[Industrial Application] This invention relates to the manufacture approach of a reaction injection 

foaming article like integral skin foam. 

[0002] . .„ , . . 

[Description of the Prior Art] Reaction hardening of the reactant constituent undiluted solution oi tizz is 
injected and carried out into the mold for shaping, and the method of manufacturing a reaction injection 
foaming article like integral skin foam (form with a skin) is learned. 

[0003] If it is in the manufacture approach of this kind of reaction injection foaming article, in order to 
improve the fluidity within the mold of a reactant constituent undiluted solution, heating maintenance of 
the mold for shaping is usually carried out at 30-60 degrees C. On the other hand, a reactant constituent 
undiluted solution generates heat at the time of reaction hardening, and becomes an elevated temperature 
(in for example, urethane foam shaping, it is about 100 degrees C) from whenever [ mold temperature ]. 
[0004] And it is cooled from the part which foams with reaction hardening and touches a mold, the gas 
in the cellular film formed in the part which touches a mold by that cause is cooled, and it condenses, 
and the cellular film of this part shrinks, the skin of high density is formed, and the reactant constituent 
undiluted solution of foaming agent content is cooled and unmolded to the temperature which can 
unmold those late-coming bubble mold goods. 

[0005] However, when a foaming article is cooled in the condition of having been held at the constant 
temperature whose temperature of the mold for shaping is 30-60 degrees C in this way, lowering to the 
temperature which can unmold the temperature of the foaming article in a mold takes time amount, and 

productivity is low. . . 

[0006] Moreover, comparatively thinly (about about 1mm), moreover the skin of the consistency tormed 
is also comparatively small, its reinforcement is weak in the foaming article which is obtained for the 
reason, and a product satisfying enough is not obtained. 

[0007] Then, in order to shorten time amount until it unmolds, to raise productivity and to obtain the 
foaming article of high intensity, after heating the mold for shaping to constant temperature and carrying 
out reaction hardening of the reactant constituent undiluted solution, the approach of controlling the 
thickness and the consistency of a skin is proposed by quenching this mold for shaping (refer to JP,63- 
24448,B). 

[0008] , 
[Problem(s) to be Solved by the Invention] However, by the approach of the above-mentioned proposal, 
although the thickness of a skin increases, there is surely dispersion in temperature distribution in the 
mold for shaping, and since few air bubbles which originate in dispersion in these temperature 
distribution, and exist in a skin change delicately, the problem that the thickness and the consistency of a 
skin serve as an ununiformity has it. 

[0009] The place which this invention solves the above-mentioned problem and is made into that 
purpose has uniform thickness and consistency of a skin, and is to offer the manufacture approach of a 
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reaction injection foaming article with good quality. 
[0010] 

[Means for Solving the Problem] While the above-mentioned purpose injects and carries out reaction 
semi-hardening of the reactant constituent undiluted solution of fizz into the mold for shaping, it is made 
to foam, and when the surface layer of this foaming object is in a semi -hardening condition, it can be 
attained'by injecting the reactant constituent undiluted solution of non-fizz into the front face of the 
foaming object in a mold, and carrying out reaction hardening. 

[00 1 1 ] Hereafter, this invention is explained in detail, referring to a drawing. Drawing 1 is the 
explanatory view showing one embodiment of this invention. In drawing 1 , it is the mold for shaping of 
the sealing mating-die method with which the raw material tank with a heating jacket in which the 
temperature control of 10 and 20 is possible, and 30 have a mixing head, and 40 has a gas drainage hole, 
and is made possible by temperature control through warm water in the mold. 

[0012] Moreover, the raw material tank with a heating jacket in which the temperature control of 50 and 
60 is possible, and 70 are mixing heads, and are connected with the mold 40 for shaping like the above. 
[0013] First, each component of the reactant constituent undiluted solution of fizz is breathed out from 
the raw material tanks 10 and 20. The reactant constituent undiluted solution of fizz is well-known, for 
example, the poly isocyanate and polyol which are described below are used as a principal component, 
and the tiling which made the reactant constituent undiluted solution which comes to blend additives, 
such as a catalyst, a chain elongation agent, a cross linking agent, and other bulking agents, if needed 
contain a foaming agent is mainly used. 

[0014] As poly isocyanate, tolylene diisocyanate (TDI, KURUDO TDI), diphenylmethane dnsocyanate 
(MDI, a polymeric MDI, denaturation MDI), cyclo hexylmethane diisocyanate (hydrogenation MDI), 
etc. are mentioned. 

[0015] Moreover, as polyol, polyester polyol, polyether polyol, aromatic amine system polyether polyol, 
etc. are mentioned. The hydroxyl value of polyols, such as this, has a desirable 350 - 700 mgKOH/g 
grade. 

[0016] As a foaming agent, low-boiling point organic liquids and water, such as chlorofluocarbon 
(chlorofluocarbon 11, chlorofluocarbon 12, etc.), a methylene chloride, and ethylene chloride, are used. 
When using a low-boiling point organic liquid, this low-boiling point organic liquid gasifies with 
heating, and foams by this gas, but when using water as a foaming agent, this water reacts with the 
isocyanate radical of the above-mentioned poly isocyanate, carbon dioxide gas occurs, and it foams with 
this carbon dioxide gas. 

[0017] Although based also on the expansion ratio of the foaming article which it is going to obtain, 
when the content of foaming agents, such as this, is generally used in the range of 5 - 20 weight section 
to the above-mentioned poly isocyanate 100 weight section when using a low-boiling point organic 
liquid as a foaming agent, and using water as a foaming agent, generally it is used in the range of 0.2 - 3 
weight section to the above-mentioned poly isocyanate 1 00 weight section. 

[0018] In addition, as a catalyst, an organic tin compound and an amine system catalyst are used, and 
additives, such as ****** for optimum dose and this, are also widely known for polyhydric alcohol and 
a multiple-valued amine as a chain elongation agent or a cross linking agent. 

[0019] Since it is high activity chemically, just before usually main reactant components are prepared 
separately and injecting in the mold for shaping, such a reactant constituent undiluted solution of fizz 
mixes the reactant component which constitutes a reactant constituent undiluted solution, and is 
prepared. 

[0020] For example, when using the poly isocyanate and polyol, the poly isocyanate is prepared for the 
raw material tank 10, and polyol is prepared for the raw material tank 20. By carrying out temperature 
control of the raw material tanks 10 and 20, heating maintenance of the raw materials, such as this, is 
usually carried out at the fixed temperature of about 20-40 degrees C. 

[0021] And just before injecting in the mold 40 for shaping, this poly isocyanate and polyol are supplied 
to a mixing head 30, and collision mixing of each above-mentioned raw material by which heating 
maintenance was carried out at constant temperature is carried out. In this case, the above-mentioned 
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foaming agent and other additives are usually contained in the direction of a polyol component. 
[0022] Subsequently, the reactant constituent undiluted solution of fizz mixed mixing HEDDODO 30 is 
immediately injected by the inside of the mold 40 for shaping of a sealing method, i.e., a cavity. In order 
to improve the fluidity within the mold of a reactant constituent undiluted solution, the mold 40 for 
shaping lets warm water pass in a mold, and heating maintenance is usually carried out at the fixed 
temperature of about 30-60 degrees C. 

[0023] Each major component carries out reaction semi -hardening of the reactant constituent undiluted 
solution injected in the mold 40 for shaping, and it generates heat to coincidence with heat of reaction, 
and foams to it by the gas by the foaming agent, and a foaming object is formed. And it is cooled from 
the part which touches the internal surface of the mold 40 for shaping, and the surface layer of a semi- 
hardening condition is formed. 

[0024] Thus, when the surface layer of a foaming object is in a semi -hardening condition, the reactant 
constituent undiluted solution of non-fizz is injected into the front face of the foaming object of the 
semi-hardening condition in a mold 40. If the timing which pours in the reactant constituent undiluted 
solution of non-fizz is too early, hardening is too slow, the reactant constituent undiluted solution of 
non-fizz enters to the interior of a foaming object, a good skin is not obtained, but hardening which is 
too slow conversely will progress too much, and adhesion with a foaming object and a skin will worsen. 
[0025] A foaming agent is not used for the reactant constituent undiluted solution of the above- 
mentioned non-fizz in preparation of the reactant constituent undiluted solution of the above-mentioned 
fizz, but it is prepared like preparation of the reactant constituent undiluted solution of fizz except it. 
[0026] In this case, the poly isocyanate and polyol are used as a principal component, and although the 
reactant constituent undiluted solution which blended additives, such as a catalyst, a chain elongation 
agent, a cross linking agent, and other bulking agents, and was prepared if needed is used suitably, the 
reactant constituent undiluted solution (thermosetting resin liquid) which uses a cyclopentadiene, a urea- 
resin, an epoxy resin, an unsaturated polyester resin, epoxy acrylate resin, urethane acrylate resin, etc. as 
a principal component can be used. 

[0027] Generally, since reactant constituent undiluted solutions, such as this, are high activity 
chemically, main reactant components are prepared separately, and it is usually heated by 20-40 degrees 
C, and is breathed out from the raw material tanks 50 and 60, collision mixing is carried out by the 
mixing head 70, and they are immediately injected into the front face of the foaming object of the semi- 
hardening condition in the above-mentioned mold 40 for shaping after that, for example. 
[0028] The reactant constituent undiluted solution of the above-mentioned non-fizz poured in into the 
mold 40 for shaping covers the foaming object (core layer) of a semi-hardening condition, and it is 
cooled from the part which touches the internal surface of the mold 40 for shaping, and the foaming 
object of the enveloping layer by the reactant constituent of non-fizz and a semi-hardening condition 
hardens, and is unified, and the foaming article with which the above-mentioned enveloping layer turned 
into a non-foaming skin is formed. 

[0029] And after being cooled to the temperature which can be unmolded, without the foaming article in 
a mold deforming, it is unmolded by the conventional method. In this way, a foaming article like 
integral skin foam is obtained. 

[0030] In addition, in an upper example, although the mold 40 for shaping of a sealing mating-die 
method was used, the mold for shaping of an open mating-die method can also be used. When using the 
mold for shaping of an open mating-die method, a mold is opened, the reactant constituent undiluted 
solution of non-fizz is poured in, a mold is closed after that, and the reactant constituent undiluted 
solution of non-fizz can be extended on the front face of the foam of a semi -hardening condition. 
[0031] By the open mating-die method, the open mold must be gone up and down correctly, and 
leveling equipment is needed for a mold clamp machine. On the other hand, by the sealing mating-die 
method, although the high pressure injection machine more than clamping pressure is needed, since the 
clamping pressure at the time of shaping is comparatively low, by this invention, a sealing mating-die 
method is adopted suitably. 
[0032] 
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[Function] While injecting and carrying out reaction semi-hardening of the reactant constituent 
undiluted solution of fizz into the mold for shaping, it is made to foam, and a non-foaming skin will be 
formed in the front face of the foaming object in a mold (core layer), if the reactant constituent undiluted 
solution of non-fizz is injected into the front face of the foaming object in a mold and reaction hardening 
is carried out, when the surface layer of this foaming object is in a semi -hardening condition. 
[0033] And since the thickness of this skin can be adjusted thickly, thinly, and freely independently of 
the foaming object of that interior according to an injection rate and it moreover does not foam, there are 
no air bubbles and it becomes fixed [ a consistency ], and a delicate change of the skin which originates 
in air bubbles even if some dispersion is in the temperature of the mold for shaping does not take place, 
but dispersion in the thickness of a skin serves as homogeneity. 
[0034] 

[Example] Hereafter, the example and the example of a comparison of this invention are shown. 
The reaction injection foaming article was manufactured by the approach shown in example 1 drawing 
I . Temperature control of the raw material tanks 10 and 20 was carried out to 40 degrees C, 
respectively, and the polyol (hydroxyl value 610 mgKOH/g) (SBU polyol H523: the Sumitomo Bayer 
make) which contains 0.6 % of the weight of water as a foaming agent heated by 40 degrees C from 
discharge and the raw material tank 20 in the denaturation diphenylmethane diisocyanate (28% of NCO 
components) (SBU isocyanate 0389: the Sumitomo Bayer make) heated by 40 degrees C from the raw 
material tank 10 was breathed out. 

[0035] The regurgitation rate of each above-mentioned raw material was the denaturation 
diphenylmethane diisocyanate poly isocyanate 186 weight section to the polyol 100 weight section 
containing 0.6 % of the weight of water. 

[0036] Then, collision mixing of each above-mentioned raw material was carried out by the mixing head 
30, the reactant constituent undiluted solution of fizz was prepared, and the reactant constituent 
undiluted solution of this fizz was immediately injected in the mold 40 for shaping (cavity). Here, the 
temperature of the mold 40 for shaping carries out heating maintenance through warm water at 70 
degrees C into a mold, and clamping pressure is 10 kg/cm2. It carried out. 

[0037] It foams to the injected reactant constituent undiluted solution by the gas which occurs while 
carrying out reaction semi-hardening within the mold 40 for shaping, and the foaming object of a semi- 
hardening condition is formed in a mold. When the surface layer of this foaming object was in a semi- 
hardening condition, the reactant constituent undiluted solution of non-fizz was injected into the front 
face of the foaming object in a mold. Timing of impregnation was taken as the 45-second back of since 
the reactant constituent undiluted solution of fizz is injected in a mold 40. 

[0038] The reactant constituent undiluted solution of non-fizz does not make the water which serves as a 
foaming agent in preparation in the reactant constituent undiluted solution of the above-mentioned fizz 
contain, but except it, is the same as the reactant constituent undiluted solution of fizz, and consists of 
denaturation diphenylmethane diisocyanate and polyol. 

[0039] In this case, it carried out by making the denaturation diphenylmethane diisocyanate heated by 40 
degrees C from the raw material tank 50 breathe out, and the polyol heated by 40 degrees C from the 
raw material tank 60 was made to breathe out, collision mixing of this was carried out by the mixing 
head 70, and it poured into the front face of the foaming object in a mold 40 immediately after that. 
[0040] The reactant constituent undiluted solution of the above-mentioned non-fizz poured in into the 
mold 40 for shaping covered the foaming object of a semi-hardening condition, and it was cooled from 
the part which touches the internal surface of the mold 40 for shaping, and the foaming object of the 
enveloping layer by the reactant constituent of non-fizz and a semi-hardening condition hardened, and 
was unified, and the foaming article with which the above-mentioned enveloping layer turned into a 
non-foaming skin was formed. 

[0041] Since unmolding of the above-mentioned foaming article of the semi-hardening condition which 
became an elevated temperature with reaction heat of hardening was attained without being cooled with 
the mold 40 for shaping held at 70 degrees C, and the foaming article in a mold deforming after [ of 
impregnation of the reactant constituent undiluted solution of non-fizz ] 7 minutes and 15 seconds, it 
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was unmolded with the conventional method and obtained the foaming article. 

[0042] The obtained foaming article (rectangle) was good integral skin foam which consists of a skin 

(about 2.1mm in thickness, and consistency about 1.1 g/cm3), and a foaming layer (about 8mm in 

thickness, and consistency about 0.6 g/cm3) it is [ layer ] full of the interior of this skin. 

[0043] In order to evaluate dispersion in the thickness of the skin of the above-mentioned foaming 

article (rectangle), when the thickness of the skin of the four-corners part of a foaming article and a 

central part was measured correctly, four-comers parts were 2.1mm, 2.1mm, 2.1mm, and 2.1mm, the 

central part was 2.2mm and the skin was thickly [ comparatively ] uniform. 

[0044] The reaction injection foaming article was manufactured by the approach of example of 

comparison 1 citation given in JP,63-24448,B. In this approach, temperature control of the raw material 

tanks 10 and 20 and the mixing head 30 was carried out to 40 degrees C, respectively, and the 

temperature of the reactant constituent undiluted solution of the same fizz as an example 1 was heated at 

40 degrees C. In addition, the reactant constituent undiluted solution of non-fizz was not used, therefore 

the raw material tanks 50 and 60 and a mixing head 70 did not use it. 

[0045] And the temperature of the mold 40 for shaping was adjusted through 70-degree C warm water in 
the same mold 40 for shaping as an example 1, the 40 above-mentioned degrees C reactant constituent 
undiluted solution was injected in this mold 40 for shaping, and reaction hardening and foaming of a 
reactant constituent undiluted solution were performed. And after [ of injection ] 4 minutes, the mold 40 
for shaping was switched to 10-degree C cold water from 70-degree C warm water, and it cooled. 
[0046] Since unmolding became possible, without the foaming article in a mold deforming (after [ of 
injection ] 8 minutes) 4 minutes after switching to 10-degree C cold water, it unmolded with the 
conventional method and the foaming article was obtained. 

[0047] The obtained foaming article (rectangle) was good integral skin foam which consists of a skin 
and a foaming layer it is [ layer ] full of the interior of this skin like an example 1 seemingly. 
[0048] However, the four-comers parts of dispersion in the thickness of the skin of the above-mentioned 
foaming article (rectangle) were 2.0mm, 2.0mm, 1.7mm, and 2.2mm, the central part was 1.8mm and 
the skin was uneven compared with the example 1 . 

[0049] In the example of comparison 2 this gentleman method, temperature control of the raw material 
tanks 10 and 20 and the mixing head 30 was carried out to 40 degrees C, respectively, and the 
temperature of the reactant constituent undiluted solution of the same fizz as an example 1 was heated at 
40 degrees C. In addition, the reactant constituent undiluted solution of non-fizz was not used, therefore 
the raw material tanks 50 and 60 and a mixing head 70 did not use it. 

[0050] And the temperature of the mold 40 for shaping was adjusted through 70-degree C warm water in 
the same mold 40 for shaping as an example 1, the 40 above-mentioned degrees C reactant constituent 
undiluted solution was injected in this mold 40 for shaping, and reaction hardening and foaming of a 
reactant constituent undiluted solution were performed. 

[0051] Since unmolding became possible after [ of injection ] 10 minutes, without the foaming article in 
a mold deforming, it unmolded with the conventional method and the foaming article was obtained. 
[0052] The obtained foaming article (rectangle) was good integral skin foam which consists of a skin 
and a foaming layer it is [ layer ] full of the interior of this skin like an example 1 seemingly. 
[0053] However, the four-corners parts of dispersion in the thickness of the skin of the above-mentioned 
foaming article (rectangle) were 1.1mm, 1.3mm, 1.3mm, and 1.4mm, the central part was 0.8mm and 
the skin was thinly uneven compared with the example 1 . 
[0054] 

[Effect of the Invention] As above-mentioned, the manufacture approach of the reaction injection 
foaming article this invention It is what it is made to foam while injecting and carrying out reaction 
semi-hardening of the reactant constituent undiluted solution of fizz into the mold for shaping, and the 
reactant constituent undiluted solution of non-fizz is injected [ what ] into the front face of the foaming 
object in a mold, and carries out reaction hardening when the surface layer of this foaming object is in a 
semi-hardening condition. Thereby, the thickness and the consistency of a skin are uniform and a 
reaction injection foaming article with good quality can be obtained. 
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[0055] Moreover, according to this invention, by adjusting the injection rate of the reactant constituent 
undiluted solution of non-fizz, ****** which adjusts the thickness of a skin easily and to burn is made, 
and there is an advantage that a foaming article with high reinforcement can be manufactured, by 
thickening thickness of a skin. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the explanatory view showing one embodiment of this invention. 
[Description of Notations] 

10 Raw Material Tank for Reactant Constituent Undiluted Solutions of Fizz 
20 Raw Material Tank for Reactant Constituent Undiluted Solutions of Fizz 
30 Mixing Head for Reactant Constituent Undiluted Solutions of Fizz 
40 Molding Die 

50 Raw Material Tank for Reactant Constituent Undiluted Solutions of Non-Fizz 
60 Raw Material Tank for Reactant Constituent Undiluted Solutions of Non-Fizz 
70 Mixing Head for Reactant Constituent Undiluted Solutions of Non-Fizz 



[Translation done.] 
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ST. I!fiC^£ffiUTfiIir^iSK:&2ft''tV>6. 
[0 0 12] £&. 5 ORtf 6 o «i&spJt8&Jn&>^ 

[0 0 13] jfe-f. m®9>9 1 OKI* 2 oa>68iS& 

$-&fct>©**£l::JS^6ft6. 
[0014] #'J^ V^7*-htl/T«, hUW>> 7 
-f7->7*-h (TD I > jrjV-FTDI) , ^7xn 
;V/*>$MV->7*-F (MDI, #U*Uy*MD 
I. »MDI) . *s9w\**sfr*9y*MV*s7* 
- F (*IMD I ) *B*#tf6ft6. 

[0015] Sfc. # "J*- *fcixTtt. #ux*x;w 

tf »J X-5r/M* 'J /MW«IBf 6*16. ^n§®# 'J 
*-;U©*&*ffi«3 5 0~7 0 0 mgKOH/gg* 

[0 0 16] fZfeMtVTte, 70> (7n>l 1. 7 
n>12&a . ^fl'^P^F- I?^ 13 ' 

iScffcfcffl ^6*-&«. £©&»j&W«i8(fctota*&fc<fc 5 
*f*flSU CflWCJioflHWS*. *£?£&8Ii: 
l/TfflwaWIt £©**<-LI3tf'MV->7*-F© 
<v . >7 ^_j.StK^UT^K^X*^U> ^©^ 

[0 0 17] Jlft$?©55iSJSI©&#*tt' #<t5tT6 
M 0 0 m&mz% LT 5-20 SftgS©f6B8TfflV> 6 




3 

h 1 0 0 SSfflHCffl/THRK 0.2-3 Sfttt© 

©iras^ens. 

[0 0 18] ttttfcl/tttW*Wfc£«K , 75> 

3-)vm*&m7 s >#smv> en, cnaprosioffl 

fcj£<fcje>nT^S. 

[0 0 19] !iOJ:5!Q:3efittOK«tta**KlK»4' 
•5. 

[0 0 2 0] #U-fy5'T*-ht# , J**-A' 
rttC±D. W%2 0-4 0"Cgft©— ^©taftlCjJD^ 

e&tsns. 

[0021] -e-LT. -^flgicflngiffi&snfciEg- 

*»«ffl4oi*jic»fflr*iertiK. 
y 5/T*- h t# U fc*»a *f * H 3 o e 

ottoman*. a##u*-^riE»o*K^#sn 

So 

[0 0 2 2] ^vi-e, a*-»^yHH3 oii^sn 

i4 0lt Kfc&fflj&»Mifc©Srt"e©8ia!>&*&<r 
*Jt*fc. Ml*ltCfi*£ffiLT, ii«3 0~6 0t:S« 

[0023] *»fflffi4 oftfcwmsn&iEiStta** 

d «r» t t«iwj e J: * # * fc * 0 jsmkw* 
»i**n*. ^ut, ^»fflS4o©rtSM»c»f*ffl 

[0024] £ ©<k ? fcWBrtWfl^BJMaWMsfc 
^©Bft;:. S4 0 rt©¥8Mfc ! Kffi©5SiS*^ cro ^® ,;: 
#»iBtt©Efctt»^B*j8Si^Sn<&. #fS&14© 

wtt7>*>M ho®mtfim< as. 

[0 0 2 5] ±S#f!iatt©S*B<4ffllK»JSSEtt» ISiE 

©%jatt©s«ttffl«®is«©si»tw*^Tfg}a)Wsffi 
»«r, *newi-tt«jatt©K*ffiM»H«©>i»i 
HSBci/cnasn*. 

[0 0 2 6] C©»&. *'M y^7*-ht*U*- 

tt»««iiB«3a*«FaK«v»6n*«». *-©<s->?d^> 



} ) ^¥8-1 2 7 0 3 8 

?yl>, X#*54»». *fift#UX*T- 

[0 0 2 7] cn*©E«iai**JWft>4» HRfcft* 

*c«ts*u a*2 0~4 0isfcM&sn»B*>* 

5 0Rtf6 0*«6tttBSn, 5*-»#Ay F7 0T« 
56JS^«n, *OW6lC±BMWBa4 0|*i©«MIS 

20 ««©5HSu«»»©*isfcaAsn*. 

[0028] imjfim* orticaxsn&±ia#5!tatt 

i) (SjgfflS4o©rtSffitc«r*«^5» 
2?£nr. #5E?att©EJS : tt«a« | »c«k5«aB&^ 
®fc:Rffi©56iaj£»##«fcl'-#fc3n -ts&HJi 

[0029] ^-ut. ^«©^}a^s* s ^-&r« 

5. ^>x#7AX3r>:7:*-i*©.fc5fc38 
[0 0 3 0] ft*, ±J9IC45V»T.4. &H£-&S!#5£© 

i«*£ii*#a©jaa*H£&Jflv» 

S»-&»4, l!68lnr*»fatt©E«:tta**JK**St 
AU to«S!&HDT#«»tt©E*:ttfi**H** 

iiMgflsttiiosiiafroafficifWE^sns. 

[0 0 3 1] Rttfrttffl*iCT.i. HVifcSSiE«K± 

5. &Bl£-tt^#5S-ett. ffl»»£E6U:©affitt 

30 xa^BKtt***. C©58WTt4*««©l!»»BE*» 

[0 0 3 2] 

[fun 56jatt©Ejstt»j6*B«tJ«»fflfflrtfc»m 

o^SBa«¥«flsRSl©»tc. grtofSt&dtf&fto&H 
(r*^fStt©S«ttiffl^ftM«2:aALSl£:e!ft;$itS 
t, SH*i©5HMJ»# (3 71) ©affiK^SSfc©** 

>H*»»«sn*. 

[0 0 3 3] *UTx C©X*»l©#*tt. -£-©l*3SB 
40 ©3fciSiaMWfc&»&ai£l'T, ftA*C*UTJ»<'b*< 
g S tlPSST 5 £ L*t>#36»T*S©-e 
ajatt±<a<SStt-^k^0, l«»J81!©ffl«K* 
^©«5^>#*^oT ! b^?StcEHrsX*>l©®» 

as. 

[0 034] 

50 1 0RtX2 0*-en j ?n4 OttCS^L/. 
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5 

3MV5/7*-h (NCOj«»2 8%) (SBIMV5/ 
7*-h 0 3 8 9: £3y*f XJVtttt SrttftiL, JI*4 

2 0#>£>4 0*CClnSSiSnfc^^FIt^T*0. 
6S«%&-& ; rr?>#U*-Jl' VmSMG 1 0 mgK 
OH/g) (SBU#Ut-JW523:§S;^IJl/ 

[0 0 3 5] ±EftIW©tttH»&»4, *0. 6SS% 

x-;i/pt^ y-M 7 ->7*- KU -f V ->7*- h 1 8 

[0 0 3 6] *-©&. ±E#K»*S*J'>^y F3 

ort (ttef^) idtmufc. cut. jj»wflS4o 

©JE141 0 kg /cm 2 tbfc. 
[0 0 3 7] JtfflLfc^tt»£*WiBtt4. J*»fflffl4 
0 rtTE*¥«(W* £ 1 fc fcSBfeT 5 t'«k D 

%^^©s®B* s *®^ffi©^f-> si^©%^ 
^^©Sffitcif^jattwKiSfeffl^^iiJSi&ftAbfc. 
ax©^ s 58iStt©HtfH4ffij£«jiiS££S4 

[0038] #»»tt©Ejfctt»aHMRi«4. ±E5s?a 

fc-^ts-rr. *n6Mi»»tt©^ttfcJ**iM*£ 

HUT. S ttv? 7 i-JW ? > v'-f y b i# 'J 

[0 0 3 9] C©«fc» 5 0*^4 CCt^ln 

SitU M&9>9G 0*>S4 0 t:C;!lII&£n;fc# , J:i- 
-;^£l!taJ^1^^ cnftS^^^y F 7 0 fc<fc9« 

-e©aia-6cs4 0i^©5!ja)Efi»#©*ffic 

[0 0 4 0] j£^fflS4 OrttCftASn^EH^S&ft 
©KJ6:tt»««H*t4. ¥®fc#Sl©fS&f&^#£S 

ti, j£jg$M4 o©rtss«cs-rss?»^e.^ai5n 

T, #%&tt©K££i^&fc<fc£«SHRtf i ^<t;tt 

ffi©^fcj£^#a<®fcu-#fc£ft. ±esm!*<#58 

[0 0 4 1] EiSKfldRKA-aTKaKsCeo 

!B©±efSiBjs#fitt. 7 ot:jc^$nfc^fflS4 
o c«fc tmsisn. #K?stt©sj«:ttffiiSfeisM©aA 

[0 0 4 2] #enfe5§ta^s «. 

Jf (#3*52. 1mm. &g£Jl. 1 g/cm' ) <h, £© 

T.^ymop^mz^mt^^m 0P££j8mm, sar» 



I #M¥8- 1 2 7 0 3 8 

6 

0. eg/cm 8 ) tfrttz&Sffc-l >7-if5frX*> 

[0043] ±s^?a^ I a (&#j§o ©x*»i©jp 
*©«5o^si¥ffi-r5.fc©ic. &&j&ga©naMtt3' 
t^^t<D7,^-ym(Dm^iEm\zm&vrctz\ 

5. Egpg{5B#B2. 1mm. 2. 1mm. 2. 1mm. 2. 1 
mmT. *ifegB#te2. 2mmTS0. X*»f ttittfcWJf 

[0044] jtfeflll 
i flffi ©ft&Bg 6 3 - 2 4 4 4 8 ^&*8Effc©:£ 

1 0Rtf2 0, 3*^>y^FS0**IX*n 
4 0*ClcmiSUT, jldSWl tHUSHWtOE*^* 
<ftlI«t©fflKS4 CCfclDfBH/fc. &*. #S8iStt©£ 
jMHUfcWMBMWttf'' LfciH-aTllll*^ 5 0 
2fctf6 0, H 7 0 Hftffll/S^fc. 

[0 0 4 5] -eUT. JflMlltH*M»Ifi4 0lC 

7 0T:©fi*sai/Tjse»«S4o©aui*ii»u z. 

ffl^ffflS4 0 F*3IC±IE4 0'C©£f£ttffl$tJiiC?££}* 

6. * UT. 6 4 #&tC. ftflUBS 4 0 £ 7 0 "C 
rofi*fr6> 1 0 < C©^*C«D^T!^aiLfc. 

[0 0 46] 1 0 < C©ft*lC^D&*.T*>e.4*H£ (St 

aw> 6 8 ictt, srt©fs?a*»fi* i ^'a-f»cBi 
[0047] ft&nfcxib£«a ». J£»»t 

±(4*ffi0U tW«K> H©X*»f©rt 

w yy*—&t?&?ft. 

[0 0 4 8] UfrU ±E58»*»* ©^^ 
>l©Jf*©«S^t«» B3PS86^tt2. 0mm. 2. 0 
mm, 1. 7 mm. 2. 2mmT, +*fiMH41. 8mm-C» 

r0Q49] itj^!l2 

COSSKiHTIt 1 0Rtf2 0. ' 

yff^v f 3 o &^-n^n4 o'ctiaibT. ^jsey 1 

Ufc. ^ii. #«iatt©Rl6:<Mari»«W4«ffl«f. 
0 L.&tf*oTli***>*5 0Rtf6 0, 5+-»^?F 
7 0»4ffiffllx!5:*t>fc. 

[0 0 5 0] -tl/T. 5US0S1 tR«*^fflS4 OK 
7 0t©fi*SIl/T^fflI4 0©iaft*P5fiSU d 

tz. 

[0 0 5 1] wm*^ 1 0^lrf4, Srt©f£?§fS;J£.B 
*^^-&1*»c;KSBl^a:JS:ofc©"t?. ^SlCtDKSU 

50 [0 0 5 2] ®e>t\tz¥tfef$.m& »4. 
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(5) 



<&ffl¥8- 1 2 7 0 3 8 



[0 0 5 3] U^U ±!25!fa^iPp (g» ©X* 
mm. 1. 3mm, 1. 4mmT, *5i£B#k£0. 8mm^$) 

[0 0 54] 



[0055] sfc, ccDSgwctnif, #£&&©£& 



[01] ^©^©-^Js^eis^-nttKH-ca&s. 

[^©IftBJ] 

10 2 0 ^?Stt©S^ttiffl^^II?^B©II^^>^ 

3 o ^?att©M^ttmt£tiiiigffl©5*v>i^\y h 

4 0 

5 0 

6 0 

7 0 
H 



#%tatt©EfStt^^Ha?ffl © s * -» ^ y 



mi) 



10 



20 
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